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A thin, flexible film made of a transparent 



polymeric material including a structured surface 
and an opposite smooth surface, wherein light 
striking either surface, within certain angular 
ranges, is totally internally reflected. The 
structured surface includes a linear array of 
miniature substantially right angled isosceles 
prisms arranged side-by-side to form a plurality of 
peaks and grooves. In addition, the perpendicular 
sides of the prisms make an angle of 
approximately 45 DEG with the smooth surface, 
and when the film is curled the smooth surface 
lies in a smooth continuous arcuate curve without 
materially affecting the performance of the film. 
Because of the film's flexibility and its ability to 




totally internally reflect light, it may be utilized in a' 
variety of ways, for example, as a collector of 
solar energy or as a light conduit The 
performance of the film may be manipulated to 
permit controlled light leakage. 
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saw 

XII 2 Ete t* ttS 7HSfs| BSE. 

n\ 3 Efe Xl| 2 Efil 

xl| 4 Efe a«o| °j^^oj oM*|«s| nHn&|e ^ A J2£ gut! US* M-eH-Hfc x)| 2 SE2J- #AFff *frcHE. 
xl| 5 Efe n l»o| gtff£|2] oWx|gs| □(|nyg ^^o S ana nasi Hftg M^Ufe xl| 3 E2J- ftAffl- *rcH£ 
All 6 Efe g t@ I©« 0|S& EH°T(H|bjx|» ggtfe Sgti §«(trough)£| ^A|£. 

A 8 Efe Sol ¥S£l£S i|o|3¥« 5fe ft SB S»SJ 7H§f*} 



* E^fil ¥&¥£<H| cHS- ¥2°l ^§10 : 17 : i|o|ai8 : £M*tfflcH| ?3E^ 

^(structured surfac)S 7|-xU c|-e Hofl n £34 MSife n||:nfrlga§ 5fe ¥@ ggs ffS<H5J ^ 
afs| ^<£]£! Wol tffl- 5£ S( n5jo| ^7^1 m S o a ie jso| sfl-*D7h S« SBWAIQcfe 3Jo|nK 

□ RiMH *H2,248,638£.<H| ffOl ^HA|7|7| flSr&|, £r^B<H| ?2E»S B^Sl °oj£! 

sfe 2£ Sa^olTl Sx|S £», ir§ ^A|?|7| ^)«H A^s|o-|e SI =l 7Hfis| oflgcH, 
o\^mi 7312,723,9193.01 tiSS uh£f Sfol S^aWI gx|S 3oW. nBH4, 7H## AfgtFfe 5!(Hfe x|&o| nj- 
ech *4T AlffjElfe 7^g, AH^^xlEFE g}Ah#o| ef 75 o /o L |lx| 95%s| S¥|lHS &SJEICN, A|zho| xiy-ofl m-El- 
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□R4*t ^|2,175,0671:2|- 4,260,220JKH| H|-Sr &0| 7H: #0)21-0^ gWgnl- £@ 7ff CH| SbHAH, £j£!"A|- 

si mm 44M# %n ymxm 2ms\o] m. omy\x\ %n 7ff, o^ch at%n ®?mo\\M ss( PO rro) = bi 

5, ^Sf!- S-g-gcHI AFgElfe o[n\A\ ff5L(amici roof) iB|§4 ^§er S»S| &ii SI* gj-A|- 7HH|B r (M| A^g 
S f = =£|§oi| SWA1-SBI7I- #g« 4 flch n&IU, #7| ^gsHJl ^i|7|- g 2go|n|-. 

ft Be S^ff ZfE SJArS ^0| S^E|£^ 2tfA|-» ff^fi 4= 2WI S^cHI ?ZE§|- ZJ-fe 

SSSf! 7Hdl! «W SM# xflgfrcK at!-, 7Hd=! I»£ cHcojfr 3U£ Has §Fx| ffllgofl, sgj 7 | 
# 58 s## #x|t ^ ainK n^iai-os, Sft °| mff cH|, cH&Wxl Sens tl^i! 4 &:n o^^go S 

e ttse a-^eoi si ci-e goi a ?s* jes^ cHsife □images sfc *mtr gims 4J 

ttS| srsj- SSft xflSS-cK a L.[&t\ HHUS £SS| o|#ffl SB|§°| #S UHti(iinear 

array)S. off o-lxW e|o|h4 ftft S^ficK zl I»o| @njofl nH, A SB|§S| 4*l l Se a ?SSF £ 
ercHEfe Ddii&jg^ 45°s| z» off r4. 5E&, n BMo| gijEWM- o|-x|t|-aiKI, Qim&ff eff £Mr*!£i 

ow*it!o| dhu&is uss- zraflms s#si 2>s<hi ^a^fe swire shj-ah!^. 

□Hn&ff So| o^lxlS ^£j<H| fe^ y-A^t- #x|tR=fe fe^SS. ojg H a H mo 0 ^7^| tfttjog. oisa 4 
2JcK o^cH, n SMS| 9M I»o| S»(trough)cH| AF#S 9^ eH^ (HMx|o| gg7|SA| A^S 4 &! 

SJ°|°| HHH€! o^7Fx|o| S^S ?>fe E# Sfe Ejy^cHI 1M0| <S^i! 4 ^'cfe 5o|cK 
So| H-1NISAH £S°| ^feo| ^SH 4 

Al|ia£2r AflibEoil i|-f|-o^ £ «@o| uhnh ^M(10)S ff^BcHI ae(12)S 5Tn nFff EHsDjctfl zisf 
BJ-cliafe DHiiyse(i4)# ?>fe 5tf*| S5I£ off o^x^ g,icK iS(l2) 5Efe iB(i4)ofl 4JS^JEU|S ¥S 
*tfc ftlARTS ^ 2 Eofl/H M-EUBfe HS-SJ- &o| c» iB<H|AH S^A^cK SHnH afflofl o|§|| ^ 0 | =l 

cmoi mms-rt & ¥a^n sa^i ^sttcoi tivmrnxow. sym^M o\ %mn& =l ms°i ^ss 

S| Q^^o| A^( arc sine)°S SSl^cK SEtt, Xl| 3 £<H| L|-E|-tH uJ-2}- tfO| n S?|a{-o S agj(12) 5Efe afi 
(14)cH| SJAFS-si Ahg-g. ¥e 0 | zi LKHx|fe tfAHI 5o|cK oi=so| 7joo| ojo-iAH, n sgo| slfi- 

7HS| ^Aia-fflfi- SS| 2,icK 

itf(12)S UH^S ^SS| m o|gy SBISSI ^dS UH^S Xl| 2 £E£^ XII 3 £011 

Lr^y Ur2F tfol HS(10)S| ao|oj| ^4S| E|0|H(17)^ «(18)« S^&cK 4^13(20)^ =S«0| «B!«H| 

3¥ eJStr oHii&jgS(l4)ol| cHfH ef 45°°l ttBr(a)ZTS offcK aft, !S(io)£ B&e!(l4)o| ?j^^ej 
o r o r *ia 4d<H| *o|£^ SS!£fe g^, x|| 4 SLSi 7% 5 J£cH| Lj-^y flS* Sfo| afe § a ^°£ eJtH tf^zto] 
45°« ^O^m =?j(20)^ fl-smcr. OlBift ^Eflfe SS«H| 2Jo|/H Sfi(10)fi| ^feofl S&l- ?X| ^fe 
Cr. 

S#(10)<H| A^SE|fe SSf^ 4= 2,'xlQ-, n SS^ cH7H s|E£|i ^Sfi ggoil 5M<H 

ah m\ x|xn AH- gfta- a-Ei- srxi 4 a>c*. s#(io)°i ^<a^& «&a(i4)oi as, m^h, ^assf 
Mm 7fe& ss^oi &fe oj^sjoi oi-o^issi DHuyg =eoi s\s.m sua 4 sit a- s°ia 

4 alcr. =im, n gSS ¥§§rji u r a-5|«r7i 5So|u| SU-^S 5Tb5io| H4^o|cK o|Bift ^*!« flfl- 

str*ii #as #<ysj°M m&sie n oiisfe zj-zr 1.4934 i.586si oiamn ibi?i-=mwi 

o|s7|- a!cK cH5 tfgtf gtf*|ate SB|=saaj, *eff5l|& ; Sb|ae|b«, SB|U|ygSE r o|ESo| s!cK {dell! 

7|fe« x|§sfe ffl- e ^g<H|AH ga& o^|cK SM*|°S, o|&|& ^«^MS| x||s<H| 

aitHAH, 7^, aj «isss# 7i^o S t [oi ms.\ s«w #aoi d^ia ^oick a^u, #ei^ 

say|o|E7|. nasi S^§4 gBH ^-a aH£cH| s-| ^ajo g2 g^icK 

t* tSS| ?j^S|o S Agftffe W7^X| H, CHINCH DR^S-j 713,689,346^ X||4,244,683s:, Xfl 

4,576,850£S|- X||GB 2,127,344A3l0l| -a@S UhSh S^ftOl 3^XWPil S^lEJoH gjcf. SEgr, 

as Aioimft our a^«F7i fl& sen » as ?h^u at asc-ia emi« as^u ajit. xiisir 

as ¥ SStHl cHsF(H Iff *ieJ 5o| oH_|tN, Sxfl^4 ffs^<n Sx)|o|^. 
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BM(10)o| Efe SISSSSl oi2\7[x\ SeHS. ¥ &E^ dfe- 51 S§7fe£!o| n #£do-l| 
HS BS°| ¥#fe £ SScHl 2,io-|AH nl|3i&|gQ(i4)(H|AH¥&l «(18)°I §#x|M 3¥£l ¥ 

711 Tg 5fe ^Sff 1!S0| 4= £|£ SSS x|ft doHI CDS- EA^S <M : D=T-C(H| 9]n o=|7|AH 
Cfe &-S*<HI #¥o|ch = s|S(i6)0| Q\m 3J\S.M 2.5cm9 *1<He 407Ho|b| SM(10)o| mm 

#e* sss ^ aid-, mm a^isi sbis« sfe oh=ia s»g 0154 eras °i 2oo°i #4 c» sfed-. 

Efl, 2.5cm& of 707H°| SB|§« ?>fe 0.38mm ¥fl|2l o^S SMS 5TBFS *o| gjo| ?j¥*ieJ oW*|gs| oljxiSH 
§ ftxWBM af 7.6cm°l S\± x»ft 5fe a§2£ at!£|7M §££1 L^y 4 SW. Etr, 

ggg 3x|5|»| of 45.7cm o| fjMo^ [tD g#ft t|7| #X|8F7|(H| Sft& SES X^| X|X|£ 

ft 3fecK olBlfi- a- ft*|*FB|fe fee) as. ojgjj n aS a o^EH^Fxl §£S o|ga 4 £«t tfg &So| 

□R*»l ^14,260,2202101 H|-£f SB ?5M SUt^l ^X|£|0-|o|= Sfe §SH&¥« sfl^Aim. 

x|iaE(H| LMfcH uhfiF Sol, 0HiiEiee!(l4)(H| cDfi- 4=2 N£S S-a^ Zf LS DHH&igS(14)(H| ?JAH! g£j Afe 
SSNjI ?3EsF iE(12)(HW SH-AH!cf. I'd AS* ¥d H¥ ¥£§1- £0(12)2-1 = 5|S(16)fi| tiSHHSOl * 

o^fe a-§ pofl mm ^21 «e<ni a*i&ci-. At eh-afeidi §?j sb<hi mmt a'°§ use*. 

c*S-7|-x|s, S-if p(H| cHsHH ^5|o| oHd Sfflo-W I 

2 £ D|)JieH^ffl(14)cH| SWSfc iT-Jd B7h 04|AJ£I0H ?JCf. °JA|-^d Bfe LH¥<H| tfA^Bl ?jA^d BSf SBISH- 

m ga(io)°i <nbpw°i *S7fed a o|g# ^#th7is m\. °mmoi, a#(io)e aii 6 echi o^iais ufsf 

4 2,'cl-. [c|-sW, DHnfr|sa(14)ofl ?JA^ eH°J= o|b|x| sfe SBWfiKH a^(32)o^| SJg£|E^ UgcK 
fi*(i0)fil 7hS- ^d^iej gEfe oH:a&jg@(i4)o| Afl 7 Eofl q-^y um tfo| ej^^ej o|-o|-x|So| mm 

&i£ S^ShE^ S>fi£| ®EBK40)^CH| 4 s JBIfe- fe^O|cK Sfh, Afl 4 E^ A)| 5 E<H| o^A|^ d|-£F ZJ- 

0|, ES(40)£ LH¥ E^B Efe 2I¥ M^e&ofl ^§|- id(i4)0| S^fl 4 Sto. Hl-SW, A|| 7 E.oiMSt 7 J 
o| L-S0fl 2|flfl EH-(40)^°S X|lfl 4 °Jou| ; H7|9| fl*|<H| ajff g-£| ^go| LH¥ &!-A|-(H| o| 

«fl 4=§£|cH = B|S(16)0| JE#(40)S| «f<H| ^min uHxIluH e^s.¥N l+StII Sch 

^¥S« S^tr°SM| S-Etf (40)0| tf»*lSAl t¥ aiE^ «Ttf SJ^SS ¥7hS°SAM, Efe «!E¥L|- E 

H|S«T5|ei umftg: SBIS Sl/Efe Hl^-^^ol 0flB|& S«0| Efe E|0|HScH| a#0| oi 7 ^| g-os SHAH E 

&(40)°\ dfeol ¥ 2,'nK 3¥S« SS*7| ¥l©ho=j, olsft flfl- ojelft e|o|h(17)7|- a|| 8 EfiF Sfo| 
^cio-)x|7HL|- afe S37|| m ¥ Sto. ttAHH cH& *S| ¥«?j : & r/ P o|cH, (H7|AH iB|S(16')°l jt|o|h 
(17')£l BJ-X|gO|tH, pfe SS| ^7|0|CK [[[BW, E|0|=L(17')S| m\9 rS a^Al^osAM, §-¥So| ¥ 2. 1 

cK o|5)e o^lsAM ¥4**1 own Efe ^¥»S c|-o| Efe E¥« l£S t¥E (Httlff M*-fi& E¥ S^a!o| 
A1|SSSA| oH?H ^¥SS Hti-AmosAH offa|x|fe 5Jo| u^5|«fct. o\%& gj i|o|h°| steSft SSshE 

(l)tfO|££ ; (2)c|-0|er^ l (3)H^^E ; (4)E¥^E ; (5)y^E ; (6)*tW E¥iJE(dopant)g, «|SSSO| 

A«d«3f neoifijsj ^awife 7iEfo| aH7Kti¥7i- ^sa ¥ aw. 

t* SSfil uWsjff ¥S<H|7|- 99Jx|-o| £57^ a Bhgo| 7|^ s ^ A |# 4 S |.7| o|^ 0 ^ tiSJEltt^ia-, 3ft 
ffl <H|A|sje! ^o|o| ^&A|?fe owe*, e tasl Hflte ^7| S¥S?|cH| 9\MM& 7 A 



C57; ^ 

fiaffiol ¥3E§h iflft 7hx|tt| ne fi(H| a iSaif tfcHElfe D!|zi&jsSS ifi-sfe, ¥S& SSS 

oi¥o-ia &m amcHi °Jo^A^, ^71 ¥^si- ae(i2>s n&ti hh°ji! ^s^i ois^ = bi§(16)si ds 

HH°J# S&SHH ^¥S| 3L|0|a( 17)21- ft(18)S S^SHH, ^7| SBlS(16)2l¥5) i a(20)& ^7| ie(12)3f 

ffl-dElfe DHn^se(14)i!f 45°2i zTS oWjL, ^7| 1S(10)o| SHElfenfl 4f7| DHnyse(i4)e SJ^^eJ o|- 
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Xl| 1 t<H| WW, 0|gtM 5LB|§(16)0| 2.5cm 9 QWI& £17|SAH *|0-|E. 407H£J 5» fS°S Sfe IS. 
xll l toil ojoUi «S(10)0| ft* x|x|JE|7|cH| 2E* £x| fife 5« f§£S Sfe S». 

xii i u-chi gjo-iAi *a ss-*ii gaoi #Hi?i-sMbiio|EOi 5# s§o £ ti-fe as. 

xll i S-cHl &0-IAH, ¥S gaol ol-aae! sfe is. 

xll l §-(H| °!cHAH, ^Sff ztEUlS. oHmfr|g£(i4)cHI *fWfe £IA|-So| SSlAliEfe 2* SS°S *fe BS. 
St 1 ©? 

xll 1 thU jyo-W, aSS ZfSLJlS iffl(i2)<M| ^Solfe £MSo| SeiA|-jE|fe 5!« S§°£ tfe BS. 

Xll 1 1T<H| °,!0-|A|, #7| BS(10)S #7| BS(10)O| SSiM, #7| D||:i2&i©nj(14)0| (Hffilffl- *|tt|7|-feS- M?j*tg 
0| &!0| ?M»aje] oM*|gs| oHHEHg «g*FE* of 0.38mm ¥#l|2|- 2.5cm 9 af 707H°| = E|5(16)« # 

fc 5i f§°s sfe as. 

n\ 1 fl-ofl 8{<H/H, #7| 3r|0|3(173f- 17')b r/p(0=|7W rS #5 I|0|H(17jlf 17')°l »X|#0|tt| pfe ftoj ^7|gj)0fl 

cnj-sl- SYtt- £B^ES #a?|S 5J« fSfiS *fe IS. 

xii 9 §-<hi bkh/h, gfj-*i gaoi setfsjxi* ?7i-s. ^s-trs ss°s §fe as. 

fi-s^ofl iE^s, c*e a (HI #7| =pss|- ifljiF ttcHJEfe DHuy&S* atfsfe ¥@e- gas| Hfat 

ig££ off ens ss^g seet«hi aiow, #71 =?-z.m sB(i2)e hush rtssi a*, 1 - oigs = si 
S(i6)fii tis umm s.mw m>o\ e|oih(17)s* «(i8)# s^sm, #71 =sis(i6)si ^ae(20)s #71 =? 

iffl(i2)4 Hhcllslfe aHu&l&et 14)21- of 45°°l %m off b|, #7| BS(10)£ #7| Dfl21&|Sa(14)0| fcdfSj 
oj oM*|gS| dHu^s SgSrE* tfatfos Sg£|<H 413ft zi-Sfls. E5r(40)°S So-Wfe sol E# 

(40)* Oj-Bf 0|S§te 2ftA|-JEfe 5* SS°S Sfe SS£# SEft. 



xlliili-oll o!0^A^, S7| iffl(12)S| S7| = B|S(16)S| E#0|7F fsfs)ss 0<|B[sf-X| ^7| nH^cHl SE^ 

(40)fi #7| Etf (40)SS S0^7|-fe S°| iff! S^AF Al^Ol ftfO| aS(10)« SSH *rftA|go£M| tS*l|SAH ^ 



xflntrcHl flow, S7| t^sS- * 1 3(12)°l = H|S(16)2| 4^ae(20)0| S^s|o £ nHn^x| 8t7| HHSOfl SES(40) 
e S7| Etf (40)ofl Soi7fe S£| iff » El^A|7|7:| ^2 B»(10)# SsH ¥SA|^|o S aH as*OS/H 

i 
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tfe 

^IlllTOfl °,loM, #7| 11013(174 17')fe r/p(0=|7W rg #5 E|0|=L(17 a 17')S| X|fl-0|tt| pfe fi^7|gj)0| 

^UitcHI &CHA-I, ^@ gtf *|| #So| Sftt!- sjxF* ^7|-s itTlTS tfe 



JZElA 
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